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Method for predicting minimum air temperature in the next morning
using local meteorological observation data
- Improvement on minimum air temperature forecasting system utilizing the Internet -
Yu UEDA*, Takuya MISHIMA**, Takeshi MIURA* and Toshitsugu MOROIZUMI*
We have developed a minimum air temperature forecasting system using local meteorological 
observation data in order to prevent or mitigate the frost damage. In this paper, the correlation between the 
meteorological factors and the decrease in air temperature during the night was shown. Then minimum air 
temperature was predicted by the multiple regression equation that uses air temperature and humidity at 
18:00 as explanatory variables. As the result, the root mean square error (RMSE) was 2.8°C. When the 
difference of air temperature between 17:00 and 18:00 was used for the prediction instead of humidity, the 
RMSE was 3.5°C. Next, the prediction was carried out only in clear nights, then the equation that use air 
temperature and humidity at 18:00 showed that the RMSE was 1.3°C. Although the predictive accuracy of 
the equations for clear nights is low on cloudy or rainy nights, we can forecast safely on frosty nights by 
using those equations in combination with the equations for all nights.
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6 ᫬㸧࡟࠿ࡅ࡚グ㘓ࡉࢀࡓ್࡜ࡋ㸪᩿ࡾ࡞ࡃẼ పୗ㔞࡜
㏙࡭ࡓሙྜ㸪18᫬Ẽ ࠿ࡽ᭱పẼ ࡲ࡛ࡢẼ ࡢపୗ㔞ࢆ
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Ẽ Υ 0.49
‵ᗘ㸣 -0.78
㢼㏿m/s 0.05
㞵㔞mm/h -0.26
ୗྥ▷Ἴᨺᑕ㔞W/m2 0.76
ୖྥ▷Ἴᨺᑕ㔞W/m2 0.68
ୗྥ㛗Ἴᨺᑕ㔞W/m2 -0.57
ୖྥ㛗Ἴᨺᑕ㔞W/m2 0.34
᭷ຠᨺᑕ㔞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ኪ㛫ࡢ㢼ࡢᙉࡉࢆຍ࿡ࡍࢀࡤ⢭ᗘྥୖ࡟ࡘ࡞ࡀࡿ࡜⪃࠼
ࡽࢀࡿࡀ㸪ኤ᪉᫬Ⅼࡢ㢼㏿࡜Ẽ పୗ㔞࡜ࡢ㛫࡟ࡣ࡯࡜ࢇ
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᭱పẼ ண ࡢ᪉ἲ࡜⢭ᗘ
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ࡢẼ పୗ㔞ࢆ᥎ᐃࡋண ᫬ࡢẼ ࠿ࡽᕪࡋᘬࡃ࡜࠸࠺
᪉ἲࢆ࡜ࡗ࡚࠸ࡿࠋẼ పୗ㔞ࡢ᥎ᐃ࡟ࡣ㐣ཤࡢࢹ࣮ࢱࡼ
ࡾᐃࡵࡓ㔜ᅇᖐᘧࢆ⏝࠸ࡿࠋ㐠⏝୰ࡢࢩࢫࢸ࣒࡛ࡣኤ᪉࠿
ࡽ⩣ᮅࡲ࡛ 1᫬㛫ࡈ࡜࡟㸪᭱᪂ࡢ ᐃࢹ࣮ࢱࢆ⏝࠸࡚㸪ண
 ್ࢆ᭦᪂ࡋ࡚࠸ࡿࠋࡲࡓᏘ⠇࡟ࡼࡾẼ పୗ≧ἣࡶኚࢃ
ࡿࡇ࡜ࡀண᝿ࡉࢀࡿࡢ࡛㸪㔜ᅇᖐᘧࡣ᭶ࡈ࡜㸪᫬้ࡈ࡜࡟
ᐃࡵ࡚࠸ࡿࠋࡇࡇ࡛ࡣ㸪2011ᖺ࠿ࡽ 2015ᖺࡲ࡛ࡢ 4᭶ࡢ
 ᐃࢹ࣮ࢱࢆ⏝࠸࡚㔜ᅇᖐᘧࢆᐃࡵ㸪2016ᖺ 4᭶ࡢࢹ࣮ࢱ
࡟ᙜ࡚ࡣࡵ࡚ண ⢭ᗘࢆ☜࠿ࡵࡿࠋண ᫬้ࡣ 18 ᫬࡜ࡋ
ࡓࠋ
ࡲࡎ㸪Ẽ పୗ㔞࡜ᙉ࠸┦㛵ࢆᣢࡘẼ ࡜‵ᗘࢆㄝ᫂ኚ
ᩘ࡜ࡋ࡚㔜ᅇᖐᘧࢆồࡵ㸪㸦1㸧ᘧࢆᚓࡓࠋ
οܶ ൌ ͲǤͳͺ ଵ଼ܶ െ ͲǤͳʹܴܪଵ଼ ൅ ͳ͵Ǥͷ 㸦1㸧
ࡓࡔࡋ㸪ȟ㸸ண Ẽ పୗ㔞㸦Υ㸧㸪ͳͺ㸪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 㸦Υ㸧࡜┦ᑐ‵ᗘ㸦㸣㸧
ࡇࡢᘧࢆ⏝࠸࡚᭱పẼ ࢆண ࡍࡿ࡜㸪⤖ᯝࡣᅗ㸫 ࡢ
ࡼ࠺࡟࡞ࡿࠋ஧஌ᖹᆒᖹ᪉᰿ㄗᕪ㸦RMSE㸧ࡣ 2.78Υ࡜࡞
ࡗࡓࠋ
ࡲࡓ㸪17᫬࠿ࡽ 18᫬ࡲ࡛ࡢ 1᫬㛫Ẽ పୗ㔞ࡣ㸪⾲㸫
 ࡟♧ࡍࡼ࠺࡟‵ᗘࡸ᭷ຠᨺᑕ㔞࡜ࡢ┦㛵㛵ಀࡀ࠶ࡾ㸪ࡑ
ࡢ᫬ࡢᬕࢀ᪉㸪ᨺᑕ෭༷ࡢᙉࡉࢆ཯ᫎࡋ࡚࠸ࡿ࡜⪃࠼ࡽࢀ
ࡿࠋࡑࡇ࡛‵ᗘࡢ௦ࢃࡾ࡟ 1᫬㛫Ẽ పୗ㔞ࢆㄝ᫂ኚᩘ࡟
⏝࠸ࡿ࡜㸪㸦2㸧ᘧࡀᚓࡽࢀࡿࠋ
οܶ ൌ ͲǤ͵͸ ଵ଼ܶ െ ʹǤͳͻο ଵܶ଻Ǧଵ଼ ൅ ͳǤͲͺ 㸦2㸧
ࡓࡔࡋ㸪ȟͳ͹Ǧͳͺ㸸17᫬࠿ࡽ 18᫬ࡲ࡛ࡢ 1᫬㛫Ẽ పୗ㔞
㸦Υ㸧㸪ࡑࡢ௚ࡢグྕࡣ๓ฟࡢࡶࡢ࡜ྠࡌࠋ
ࡇࡢᘧࢆ⏝࠸ࡓ᫬ࡢ᭱పẼ ண ್࡜ᐇ ್ࢆᅗ㸫 ࡟
♧ࡍࠋRMSEࡣ 3.50Υ࡜࡞ࡾ㸪㸦1㸧ᘧࡼࡾண ⢭ᗘࡣపୗ
ࡋࡓࠋ



 ᬕኳ᪥࡟࠾ࡅࡿኪ㛫Ẽ పୗ㔞࡜ኤ᪉ࡢẼ㇟せ⣲࡜
ࡢ┦㛵㛵ಀ
Ẽ ࡀపୗࡋࡸࡍࡃ㸪㝆㟖ࡢ༴㝤ᛶࡀ㧗࠸࡜⪃࠼ࡽࢀࡿ
ᬕኳ᪥㸦18᫬࠿ࡽ 6᫬ࡲ࡛ࡢ✚⟬ୖྥࡁ⣧ᨺᑕ㔞ࡀ 2MJ/m2
௨ୖࡢ᪥㸧࡟ᑐ㇟ࢆ⤠ࡾ㸪ኪ㛫ࡢẼ పୗ㔞࡜ኤ᪉ࡢẼ㇟
せ⣲࡜ࡢ┦㛵ࢆㄪ࡭㸪⤖ᯝࢆ⾲㸫 ࡟♧ࡋࡓࠋࡲࡓ㸪⾲㸫
࡟ࡣẼ㇟せ⣲㛫ࡢ┦㛵ಀᩘࢆ♧ࡋ࡚࠸ࡿࠋࡓࡔࡋ㸪㞵㔞
ᅗ㸫 ኪ㛫ࡢẼ 㸪㢼㏿㸪⣧ᨺᑕ㔞ࡢ᥎⛣
 ᖺ  ᭶  ᪥㹼 ᪥ࡢኪ㛫
⣧ᨺᑕ㔞ࡣୖྥࡁࢆṇ࡜ࡍࡿ
ᅗ㸫 ኪ㛫ࡢẼ 㸪㢼㏿㸪⣧ᨺᑕ㔞ࡢ᥎⛣
 ᖺ  ᭶  ᪥㹼 ᪥ࡢኪ㛫
⣧ᨺᑕ㔞ࡣୖྥࡁࢆṇ࡜ࡍࡿ
Ẽ  ‵ᗘ 㢼㏿ 㞵㔞 ୗྥ▷Ἴᨺᑕ㔞
ୖྥ▷Ἴ
ᨺᑕ㔞
ୗྥ㛗Ἴ
ᨺᑕ㔞
ୖྥ㛗Ἴ
ᨺᑕ㔞
᭷ຠᨺᑕ
㔞ୖྥ
Ẽ  䇷 -0.42 -0.15 -0.18 0.42 0.26 0.17 0.96 0.30
‵ᗘ -0.42 䇷 -0.07 0.40 -0.72 -0.62 0.72 -0.21 -0.89
㢼㏿ -0.15 -0.07 䇷 0.00 0.16 0.27 -0.19 -0.12 0.15
㞵㔞 -0.18 0.40 0.00 䇷 -0.34 -0.25 0.30 -0.11 -0.38
ୗྥ▷Ἴᨺᑕ㔞 0.42 -0.72 0.16 -0.34 䇷 0.94 -0.60 0.33 0.81
ୖྥ▷Ἴᨺᑕ㔞 0.26 -0.62 0.27 -0.25 0.94 䇷 -0.61 0.18 0.74
ୗྥ㛗Ἴᨺᑕ㔞 0.17 0.72 -0.19 0.30 -0.60 -0.61 䇷 0.38 -0.88
ୖྥ㛗Ἴᨺᑕ㔞 0.96 -0.21 -0.12 -0.11 0.33 0.18 0.38 䇷 0.10
᭷ຠᨺᑕ㔞ୖྥ 0.30 -0.89 0.15 -0.38 0.81 0.74 -0.88 0.10 䇷
⾲㸫 ྛẼ㇟せ⣲㸦18᫬ ᐃ್㸧㛫ࡢ┦㛵ಀᩘ
༢఩ࡣ⾲㸫࡜ྠࡌ
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ࡣ඲ࢹ࣮ࢱ࡛ 0mm ࡢࡓࡵ┬␎ࡋࡓࠋኪ㛫ࡢẼ పୗ㔞࡟
ᑐࡋ࡚Ẽ ࡸୖྥࡁ㛗Ἴᨺᑕ㔞ࡀᙉ࠸┦㛵ࢆ♧ࡋ࡚࠸ࡿࠋ
ࡲࡓ㸪඲᪥ࢆᑐ㇟࡜ࡋࡓሙྜ࡜ẚ࡭㸪ኪ㛫ࡢẼ పୗ㔞࡜
‵ᗘ࡜ࡢ┦㛵ࡣࡸࡸᙅࡃ࡞ࡾ㸪1 ᫬㛫Ẽ పୗ㔞࡜ࡢ┦㛵
ࡣ኱ࡁࡃపୗࡋࡓࠋẼ㇟せ⣲㛫ࡢ㛵ಀ࡛ࡣ㸪Ẽ ࡜ୗྥࡁ
㛗Ἴᨺᑕ㔞࡜ࡢ┦㛵ࡀᙉࡃ࡞ࡗ࡚࠸ࡿࠋ
ᬕኳ᪥ࢆᑐ㇟࡜ࡋࡓ࡜ࡁࡢண ⢭ᗘ
ᬕኳ᪥ࡢࢹ࣮ࢱࡢࡳࢆ㔜ᅇᖐศᯒ࡟⏝࠸㸪Ẽ ࡜‵ᗘ㸪
Ẽ ࡜ 1᫬㛫Ẽ పୗ㔞ࢆㄝ᫂ኚᩘ࡜ࡋ࡚㔜ᅇᖐᘧࢆᑟࡃ
࡜㸦3㸧㸦4㸧ᘧࡢࡼ࠺࡟࡞ࡿࠋࢹ࣮ࢱᮇ㛫ࡣ㸦1㸧㸦2㸧ᘧ࡜
ྠࡌ࡛࠶ࡿࠋ
οܶ ൌ ͲǤͶ͵ ଵ଼ܶ െ ͲǤͲʹܴܪଵ଼ ൅ ͹Ǥ͸ʹ 㸦3㸧
οܶ ൌ ͲǤͶͷ ଵ଼ܶ െ ͲǤͶ͵ο ଵܶ଻Ǧଵ଼ ൅ ͷǤͶͷ 㸦4㸧
ࡓࡔࡋ㸪グྕࡣ๓ฟࡢࡶࡢ࡜ྠࡌࠋ
ࡇࢀࡽࡢᘧࢆ⏝࠸ࡓ࡜ࡁࡢ᭱పẼ ࡢண ್࡜ᐇ ್
ࢆẚ㍑ࡋ࡚ᅗ㸫㸪ᅗ㸫 ࡟⤖ᯝࢆ♧ࡍࠋ2016 ᖺ 4 ᭶ࡢᬕ
ኳ᪥࡟࠾ࡅࡿ RMSEࡣ㸦3㸧ᘧ࡛ 1.26Υ㸪㸦4㸧ᘧ࡛ 1.43Υ
࡛࠶ࡾ㸪ண ᑐ㇟ࢆᬕኳ᪥࡟㝈ᐃࡍࡿ࡜⢭ᗘࡣྥୖࡋࡓࠋ
ண ್ࡼࡾࡶ᭱పẼ ࡀపࡃ࡞ࡿ༴㝤ண ࡀῶࡾ㸪࡜ࡃ࡟㸪
඲᪥ࢆᑐ㇟࡜ࡋࡓ㸦1㸧㸦2㸧ᘧࢆ⏝࠸ࡓሙྜࡣ᭱పẼ ࡀ
0Υ㏆ࡃࡲ࡛ୗࡀࡿኪ㛫࡟༴㝤ண ࡜࡞ࡾࡸࡍ࠿ࡗࡓࡀ
㸦ᅗ㸫㸪ᅗ㸫㸧㸪ᬕኳ᪥ࢆᑐ㇟࡜ࡋࡓᘧࢆ⏝࠸ࡿࡇ࡜࡛ᨵ
ၿࡋࡓ㸦ᅗ㸫㸪ᅗ㸫㸧ࠋ
ࡉࡽ࡟㸪ᬕኳ᪥ࢆᑐ㇟࡜ࡋ࡚㸪Ẽ ࡢࡳࢆㄝ᫂ኚᩘ࡜ࡋ
ࡓ㸦5㸧ᘧࢆᑟ࠸ࡓࠋ
οܶ ൌ ͲǤͶ͹ ଵ଼ܶ ൅ ͸ǤͲͺ 㸦5㸧
ࡓࡔࡋ㸪グྕࡣ๓ฟࡢࡶࡢ࡜ྠࡌࠋ
ࡇࡢᘧ࡟ࡼࡿண ࡢ⤖ᯝࢆᅗ㸫 ࡟♧ࡋ࡚࠸ࡿࠋRMSE
ࡣ 1.41Υ࡜࡞ࡾ㸪Ẽ ࡜ 1 ᫬㛫Ẽ పୗ㔞ࢆ⏝࠸ࡿ㸦4㸧
ᘧ࡜ྠỈ‽ࡢ⢭ᗘࢆ♧ࡋࡓࠋᬕኳ᪥ࡣኪ㛫Ẽ పୗ㔞࡜ኤ
᪉ࡢẼ ࡜ࡢ┦㛵ࡀᙉࡃ㸪㠀ᖖ࡟⡆౽࡟⩣ᮅࡢ᭱పẼ ࢆ
ண ࡋᚓࡿࠋ
ࡇࡢࡼ࠺࡟㸪ᬕኳ᪥࡟㝈ᐃࡋࡓண ᘧࢆ⏝࠸ࢀࡤ㸪෾㟖
ᐖ㜵ṆࡢほⅬ࠿ࡽࡣᏳ඲ഃࡢண ࡀ࡛ࡁࡿࠋࡋ࠿ࡋᬕኳ᪥
௨እ࡛ࡣ㐣๫࡞ண ࡜࡞ࡗ࡚࠾ࡾ㸪ᐇ㝿ࡢ㐠⏝࡟ᙜࡓࡗ࡚
ࡣᬕኳ᪥ྥࡅࡢᘧ࡜඲᪥ྥࡅࡢᘧࢆే⏝ࡍࡿ࡞࡝㸪ྲྀ ࡾᢅ
࠸࡟ᕤኵࡀᚲせ࡛࠶ࡿࠋ

㸲 ࠾ࢃࡾ࡟
ኪ㛫ࡢẼ పୗ㔞࡜ኤ᪉ࡢẼ㇟せ⣲࡜ࡢ┦㛵㛵ಀࢆㄪ
࡭㸪18᫬ࡢẼ ࡜‵ᗘࢆㄝ᫂ኚᩘ࡜ࡋࡓ㔜ᅇᖐᘧࢆᑟ࠸ࡓࠋ
ࡇࡢᘧ࡛ண ࢆ⾜ࡗࡓ࡜ࡇࢁ㸪RMSE=2.78Υࡢண ⢭ᗘࡀ
♧ࡉࢀࡓࠋࡲࡓ㸪‵ᗘࢆ 17᫬࠿ࡽ 18᫬ࡲ࡛ࡢ 1᫬㛫Ẽ 
పୗ㔞࡟⨨ࡁ᥮࠼࡚㔜ᅇᖐᘧࢆᐃࡵண ࢆ⾜࠺࡜㸪RMSE=
3.50Υ࡜࡞ࡗࡓࠋ
ࡘࡂ࡟㸪ᑐ㇟ࢆᬕኳ᪥࡟㝈ࡗ࡚㔜ᅇᖐᘧࢆᐃࡵண ⢭ᗘ
ᅗ㸫 2016ᖺ 4᭶ࡢ᭱పẼ ண ್࡜ᐇ ್ࡢẚ㍑
Ẽ ࡜‵ᗘࢆ⏝࠸ࡓ㸦1㸧ᘧ࡛ண ࡋࡓሙྜ
㸦 οܶ ൌ ͲǤͳͺ ଵ଼ܶ െ ͲǤͳʹܴܪଵ଼ ൅ ͳ͵Ǥͷ 㸧
᫬㛫Ẽ పୗ㔞
࡜ࡢ┦㛵ಀᩘ
ኪ㛫Ẽ పୗ㔞 0.57
Ẽ  0.28
‵ᗘ -0.62
㢼㏿ 0.26
㞵㔞 -0.28
ୗྥ▷Ἴᨺᑕ㔞 0.44
ୖྥ▷Ἴᨺᑕ㔞 0.36
ୗྥ㛗Ἴᨺᑕ㔞 -0.52
ୖྥ㛗Ἴᨺᑕ㔞 0.17
᭷ຠᨺᑕ㔞ୖྥ 0.64

᫬
 
ᐃ
್
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⾲㸫 17᫬࠿ࡽ 18᫬ࡲ࡛ࡢ 1᫬㛫Ẽ పୗ㔞࡜
ኪ㛫Ẽ పୗ㔞࠾ࡼࡧྛẼ㇟せ⣲࡜ࡢ┦㛵ಀᩘ
ᅗ㸫 2016ᖺ 4᭶ࡢ᭱పẼ ண ್࡜ᐇ ್ࡢẚ㍑
Ẽ ࡜ 1᫬㛫Ẽ పୗ㔞ࢆ⏝࠸ࡓ㸦2㸧ᘧ࡛
ண ࡋࡓሙྜ 㸦 οܶ ൌ ͲǤ͵͸ ଵ଼ܶ െ ʹǤͳͻο ଵܶ଻Ǧଵ଼ ൅ ͳǤͲͺ 㸧
᫬ ᐃ್ ኪ㛫Ẽ పୗ㔞࡜ࡢ┦㛵ಀᩘ
Ẽ  0.77
‵ᗘ -0.68
㢼㏿ -0.48
ୗྥ▷Ἴᨺᑕ㔞 0.25
ୖྥ▷Ἴᨺᑕ㔞 0.07
ୗྥ㛗Ἴᨺᑕ㔞 0.45
ୖྥ㛗Ἴᨺᑕ㔞 0.74
᭷ຠᨺᑕ㔞ୖྥ 0.05
᫬㛫Ẽ పୗ㔞 0.16
⾲㸫 ᬕኳ᪥࡟࠾ࡅࡿྛẼ㇟せ⣲ࡢ 18᫬ ᐃ್࡜
ኪ㛫ࡢẼ పୗ㔞࡜ࡢ┦㛵ಀᩘ
༢఩ࡣ⾲㸫࡜ྠࡌ
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ࢆ☜࠿ࡵࡿ࡜㸪Ẽ ࡜‵ᗘࢆ⏝࠸ࡓᘧ࡛ RMSE=1.26Υ㸪Ẽ
 ࡜ 1 ᫬㛫Ẽ పୗ㔞ࢆ⏝࠸ࡓᘧ࡛ࡣ RMSE=1.43Υ࡜࡞
ࡗࡓࠋࡲࡓ㸪ᬕኳ᪥࡟ࡣ 18 ᫬Ẽ ࡜ኪ㛫Ẽ పୗ㔞ࡢ┦
㛵ࡀᙉࡃ㸪Ẽ ࡢࡳࢆㄝ᫂ኚᩘ࡜ࡋ࡚ࡶ RMSE=1.41Υࢆ♧
ࡋࡓࠋᬕኳ᪥࡟㝈ᐃࡋࡓண ᘧࡣ㝆㟖ࡢ༴㝤ᛶࡢ㧗࠸᪥࡟
⢭ᗘࡼࡃண ࢆ⾜࠼ࡿࡀ㸪᭎ኳࡸ㞵ኳࡢኪ㛫࡟ࡣ㐣๫࡞ண
 ࡜࡞ࡾࡸࡍ࠸ࠋ඲᪥ྥࡅࡢᘧࢆ⏝࠸ࡿ࡜ᬕኳ᪥࡟㐣ᑠண
 ࡜࡞ࡾ㸪㜵㟖ࡢほⅬ࠿ࡽࡣ༴㝤ഃࡢண ࡜ゝ࠼ࡿࡢ࡛㸪
ᬕኳ᪥㝈ᐃࡢᘧ࡜ే⏝ࡋᏳ඲ᛶࢆ㧗ࡵࡓ࠸ࠋ
௒ᚋ㸪ᬕኳ᪥ྥࡅண ᘧࡢ㐠⏝᪉ἲ࡟ࡘ࠸᳨࡚ウࢆຍ࠼
ࡿ࡜࡜ࡶ࡟㸪ᬕኳ᪥௨እࡢ᪥࡟࠾࠸࡚ࡶ⢭ᗘࡼࡃண ࢆ⾜
࠼ࡿࡼ࠺㸪ண ᪉ἲࡢᨵၿࢆ㐍ࡵࡓ࠸ࠋ
ㅰ㎡㸸⌧ᆅ࡛ࡢほ ࡟ࡣ᪂ぢᕷ㇏Ọࡢ⏣୰㑥⏨Ặࢆࡣࡌࡵ
ᒸᒣ┴㸪᪂ぢᕷ࡞ࡽࡧ࡟ᆅ༊ࡢ᪉ࠎ࡟࠾ୡヰ࡟࡞ࡗࡓࠋࡲ
ࡓỈᅵ㔛ࢿࢵࢺᒸᒣ࠿ࡽࡣᆅᅗ᝟ሗࡢᥦ౪ࢆཷࡅࡓࠋ࡞࠾
ᮏ◊✲ࡢ୍㒊ࡣᩥ㒊⛉Ꮫ┬⛉Ꮫ◊✲㈝⿵ຓ㔠㸦ᇶ┙◊✲㸦C㸧
୍⯡㸪ㄢ㢟␒ྕ 26450343㸪◊✲௦⾲⪅୕ᾆ೺ᚿ㸧ࡢ୍㒊ࢆ฼
⏝ࡋ࡚ᐇ᪋ࡋࡓࠋࡇࡇ࡟グࡋ࡚㛵ಀྛ఩࡟࠾♩⏦ࡋୖࡆࡿࠋ
ཧ⪃ᩥ⊩
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୕ᓥᣅஓ࣭୕ᾆ೺ᚿ࣭ㅖἨ฼Ⴙ㸦2015㸧㸸࢖ࣥࢱ࣮ࢿࢵࢺࢆ
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ᐖ࡜ᆅᙧẼ㇟㸦1㸧Ᏹ㒊ᑠ㔝Ⲕᅬ࡟࠾ࡅࡿ᭱పẼ ศᕸ㸪
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ࢱࢆ⏝࠸ࡓ⩣ᮅࡢ᭱పẼ ண  ̿ഴᩳᆅෆ௵ពᆅⅬࡢ
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Ẽ  ‵ᗘ 㢼㏿ ୗྥ▷Ἴᨺᑕ㔞
ୖྥ▷Ἴ
ᨺᑕ㔞
ୗྥ㛗Ἴ
ᨺᑕ㔞
ୖྥ㛗Ἴ
ᨺᑕ㔞
᭷ຠᨺᑕ
㔞ୖྥ
Ẽ  䇷 -0.39 -0.48 0.02 -0.22 0.72 0.97 -0.15
‵ᗘ -0.39 䇷 0.36 -0.30 -0.16 0.01 -0.29 -0.32
㢼㏿ -0.48 0.36 䇷 0.37 0.51 -0.41 -0.41 0.23
ୗྥ▷Ἴᨺᑕ㔞 0.02 -0.30 0.37 䇷 0.87 -0.27 0.05 0.49
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⾲㸫 ᬕኳ᪥࡟࠾ࡅࡿྛẼ㇟せ⣲㸦18᫬ ᐃ್㸧㛫ࡢ┦㛵ಀᩘ
༢఩ࡣ⾲㸫࡜ྠࡌ
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Ẽ ࡜‵ᗘࢆ⏝࠸㸪ᬕኳ᪥ࡢࢹ࣮ࢱ࠿ࡽ
ồࡵࡓ㸦3㸧ᘧ࡛ண ࡋࡓሙྜ
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ࢹ࣮ࢱ࠿ࡽồࡵࡓ㸦4㸧ᘧ࡛ண ࡋࡓሙྜ
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